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Applicant: J. POINT et al. 

Appl.No: 09/926,718 

(U.S. National Phase of PCT/FROO/01302) 
LA. Filed : May 15,2000 

For : METHOD FOR OBTAINING FROM A CULTURE 

MEDIUM OF MICROALGAE, A HEAT-STABLE EXTRACT 
WITH ANTIOXIDANT AND WOUND HEALPNG ACTIVITY 

PRELIMINARY AMENDMENT AND COVER LETTER 
SUBMITTING MODIFIED PAGES' 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

Applicants note that the Notification of Missing Requirements mailed January 25, 2002 
acknowledges receipt of the International Preliminary Examination Report, and Applications are 
submitting herewith a copy of the International Preliminary Examination Report and the Annex in 
the French language. The International Preliminary Examination Report is drawn on description 
pages 1 - 6, and claims 1 - 15 (on pages 7 and 8) which is attached to the International Preliminary 
Examination Report as an Annex.. 

Moreover, Applicants submit herewith an English translation of the Annex, which is 
identified as "MODIFIED SHEET" in the lower margin. 

Accordingly, Applicants requests examination of the Modified Sheets of application, 
including pages of description 1-5, and claims 1-15 (pages 6 and 7). Additionally, prior to the 
examination of the above-identified application, Applicants requests amendment of the claims to 
remove multiple dependent claims: 

- 1 - 
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IN THE CLAIMS 

Please amend claims 5, 8, 9, 1 1 and 12, as follows (Marked-up copies of the amended claims 
are attached as an Appendix): 

5. (Amended) Extract with antioxidant and wound-healing properties obtained according 
to the method which is the object of claim 1, characterized in that it contains at least 30 U/ml of 
superoxide dismutases like (SOD like) and at least 1 mg/ml of sulphated polysaccharides. 

8. (Amended) Extract according to claim 6, characterized in that the separation is obtained 
by means of a cellulosic membrane with pore dimensions comprised between 1,000 and 50,000 
daltons. 

9. (Amended) Extract according to claim 6, characterized in that the precipitation is 
obtained by means of ethanol. 

11. (Amended) Use of the extract according to claim 5, in the preparation of dietetic 
compositions against oxidative stress. 

12. (Amended) Use of the extract according to claim 5, for the preservation of food 
products. 

REMARKS 

The Examiner is respectfully requested to enter the foregoing modified sheets and to amend 
the claims as noted above prior to examination and calculation of the filing fees in the above- 
identified patent application. 



P21772.A03 

Should there be any questions, the Examiner is invited to contact the undersigned at the 
below listed number. 



March 25, 2002 

GREENBLUM & BERNSTEIN, P.L.C. 
1941 Roland Clarke Place 




Reston, VA 20191 
(703) 716-1191 
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APPENDIX 
Marked-Up Copies of Amended Claims: 

5. (Amended) Extract with antioxidant and wound-healing properties obtained according 
to the method which is the object of [claims 1-4] claim 1 . characterized in that it contains at least 30 
U/ml of superoxide dismutases like (SOD like) and at least 1 mg/ml of sulphated polysaccharides. 

8. (Amended) Extract according to claim 6 [or claim 7], characterized in that the separation 
is obtained by means of a cellulosic membrane with pore dimensions comprised between 1,000 and 
50,000 daltons. 

9. (Amended) Extract according to claim 6 [or claim 7], characterized in that the 
precipitation is obtained by means of ethanol. 

1 1. (Amended) Use of the extract according to claim 5 [or claim 6], in the preparation of 
dietetic compositions against oxidative stress. 

12. (Amended) Use of the extract according to claim 5 [or claim 6], for the preservation of 
food products. 
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METHOD FOR OBTAINING FROM A CULTURE MEDIUM OF 
MICRO ALGAE, A HEAT-STABLE EXTRACT WITH ANTIOXIDANT AND 
WOUND HEALING ACTIVITY 

[0001] The present invention relates to a method of obtaining, from a culture medium of 
microalgae, a heat-stable extract having an antioxidant and wound-healing activity 
associated with a high content of superoxide dismutases like and sulphated polysaccharides, 
and capable of finding applications in the chemical industry, cosmetic industry, 
pharmaceutical industry, and agronomic industry, as well as in the fields of nutraceutics and 
dietetics. 

[0002] Numerous works have already been done, in the cosmetic filed, to develop 
antiradical substances capable of slowing skin aging. Concurrently, researches have been 
conducted in the medical sector to obtain products with anti-inflammatory activity, adapted 
to be used in particular in rheumatology and for the treatment of pathologies associated with 
oxidative stress and affecting the digestive and cardiovascular systems. 
[0003] Over the past few years, the researches undertaken have been deliberately oriented 
toward the plant sector in order to avoid the infectious substances that may be found in 
animal extracts. Among these researches, the culture of microalgae has led to the obtaining 
of interesting products from the algal biomass. 

[0004] The Patent No. EP 0 437 393 discloses a method and a photobioreactor adapted 
to the production and extraction of antioxidants from a culture of microorganisms, the 
method consisting of culturing in the photobioreactor microalgae suspended in a culture 
medium, the oxygen produced by the microalgae by photosynthesis being collected and then 
reinjected into the culture medium, separating the microalgae from the culture medium, 
dissolving them, grinding the solution, adding a solvent for solubilizing the antioxidants, and 
separating the liquid phases present. 

[0005] The Patent No. EP 0 628 629 describes a process for the production and extraction 
of thermostable superoxide dismutases from a culture of microorganisms suspended in a 
culture medium and selected from among microalgae and cyanobacteria, this process 
consisting of culturing in a photoreactor aerobic, photosynthetic thermophilic 
microorganisms producing oxygen, and extracting the superoxide dismutases from the 
culture medium by cellular crushing, ultrafiltration and selective precipitation. 
[0006] However, all of the techniques used have the disadvantages of being complex and 
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of resulting in the rejection of the culture medium of said microalgae. 
[0007] The present invention is based on the discovery of unexpected properties of the 
culture medium of the microalgae which, under certain conditions, can produce large 
quantities of superoxide dismutases like (SOD like) and sulphated polysaccharides (SP). 
[0008] Superoxide dismutases like (SOD) are products that have the same type of activity 
as superoxide dismutases (SOD), with the advantage over the latter of being heat-stable, 
which is not the case of enzymes in general, and of superoxide dismutases in particular. 
[0009] Thus, the object of the present invention is a method of obtaining an extract from 
the culture medium of microalgae, this method being essentially characterized in that it 
consists of first culturing said microalgae, then subjecting them to oxygen supersaturation 
which produces a metabolic forcing leading to an overproduction of antioxidant compounds. 
[0010] The microalgae used in the method according to the invention are preferably 
selected from the group of Rhodophycae, especially Porphyridium cruentum (PC). 
[0011] According to the invention, the culture of the selected microalgae is carried out 
in a conventional-type photobioreactor, in which solar energy or an appropriate lighting 
makes it possible to perform photosynthesis based on said culture, under controlled 
conditions of temperature, pH, and the supply of carbon dioxide C0 2 . 
[0012] The supply of C0 2 for the culture medium, as well as the agitation necessary for 
a good development of the microalgae, can be ensured by a bubbling of air enriched with 
compressed C0 2 or by any other equivalent means. 

[0013] After a sufficiently long culturing time, on the order of 6-12 days, when the 
cellular density of the culture medium is optimum, 100 mg/1 of potassium bicarbonate are 
added thereto, then the reactor is closed and the culture is allowed to continue for a period 
of time on the order of 1 -3 days, in order to create a metabolic forcing caused by the oxygen 
supersaturation of the medium coming from the photosynthesis, the potassium bicarbonate 
providing the carbon required by the photosynthesis. 

[0014] Next, the algae are separated from the culture medium by centrifliging or filtering. 
A filtering by means of an appropriate filter then makes it possible to separate the 
antioxidant extract. 

[0015] The filter used for separating the desired extract can be a cellulosic membrane 
with pore dimensions of 1-1.5 um. 

[0016] The product thus extracted from the culture medium of the microalgae contains 
at least 30 U/ml of SOD like, this measurement being performed by means of the kit sold 
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under the name "SOD-525." It further contains at least 1 mg/ml of sulphated 
polysaccharides. 

[0017] The high content of SOD like in the extract according to the invention provides 
it with anti-inflammatory properties that can find an application in rheumatology, as well 
as antiradical properties that can be used in cosmetics, in the preparation of cream against 
the aging of skin. 

[0018] Moreover, the high content of sulphated polysaccharides in the extract according 

to the invention provides it with tissue regeneration properties which, associated with the 

SOD-like antiradical properties, make it an excellent wound-healing product. 

[0019] The product according to the invention can also be used to reinforce the 

antioxidant activities of other plant extracts, in particular for the biological control of plant 

parasites. Thus, products with peroxidasic activity can benefit from a markedly increased 

activity by adding about 10% of the extract according to the invention. 

[0020] The product according to the invention has the advantage of being heat-stable, 

especially at 121°C for 20 minutes. 

[0021] According to the intended application for the extract according to the invention, 
it can be used as obtained according to the method described hereinabove. However, the 
active compounds can also be separated so as to obtain two products with different activities, 
one containing the SOD-like, the other the sulphated polysaccharides. 
[0022] The separation of the portion containing the SOD-like can be carried out by 
precipitation by means of a solvent such as ethanol, or by separation by means of an organic 
membrane such as a cellulose membrane, with pore dimensions comprised between 1 ,000 
and 50,000 daltons. Two extracts are obtained, of which, containing the SOD-like, has an 
antioxidant and antiradical activity, whereas the other, containing the sulphated 
polysaccharides, has a tissue regeneration activity. 

[0023] The present invention will be better understood by means of the examples that 
follow, which are provided by way of a mere illustration of the invention, with respect to 
which they are in no way limiting. 

EXAMPLE 1 

Obtaining of an extract from the culture medium of Porphyridium cruentum (PC) 
[0024] In a 150 liter photobioreactor, the alga is cultured in a Conway-type medium - 
artificial sea water. The inoculation is done by 5 1 of culture at 5 million cells per milliliter. 
An air bubbling is ensured by solar energy or by lamps distributing 100 u mo!es/m2/s. 
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[0025] After 12 days, when the cellular density is optimum, 100 mg/liter, or 15 g of 
KHC03 is added; then the reactor is closed and the culture is allowed to continue for two 
days in order to create a metabolic forcing. 

[0026] After that time, the algae are separated from the culture medium by centrifuging, 
next the latter is filtered on a cellulose membrane having pores of 1.2 um 
[0027] The extract thus obtained has a SOD like content of 30 U/ml, measured with the 
SOD-525 kit, and a sulphated polysaccharides content of 1 mg/ml. 

[0028] This extract can be sterilized at 121°C for 20 minutes, then packaged in sterile 
flasks, without this operation modifying the SOD activity, nor the SP content. 
[0029] It can also be dehydrated by lyophilization and then be used in the preparation of 
compositions such as pills. 

EXAMPLE 2 
Separation of the activities 
[0030] From 10 liters of the extract obtained in Example 1, the SOD like portion is 
separated from the sulphated polysaccharides by ethanol treatment, which precipitate. 
[003 1] Two extracts are thus obtained, one of which has an antiradical activity unchanged 
by the separation, and the other of which contains the sulphated polysaccharides and has a 
tissue regeneration activity. 

[0032] Each of the two extracts can be preserved in an aqueous form, after sterilization 
and packaging in sterile flasks. 

[0033] The extracts can also be preserved in soluble powder form, after lyophilization. 
EXAMPLE 3 
COSMETIC PRODUCTS 
1) Cream against the aging of skin 
[0034] In an appropriate mixer, the following mixture, expressed in percentage by 



weight, is obtained: 

EXTRACT according to Example 1 1 0 

PEG -8 BEESWAX 8 

OCTYDODECYL MYRISTATE 10 

ISOSTEARYL ISOSTERARATE 10 

SODIUM HYDROXIDE 0.4 

ETHOXYDIGLYCOL 5 

WATER, PERFUME, PRESERVATIVE QSP 100 
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[0035] An in vitro objectivation of the cream thus obtained makes it possible to 
determine a fibroblast proliferation, even in the presence of anti-proliferative agents 
introduced into the medium, which constitutes the indicator of a trophic and reconstituting 
effect. 

2) Brumisateur softening spray for delicate skin 
[0036] The liquid of Example 1 is packaged in a nitrogen spraying flask. 

EXAMPLE 4 
Dietetic composition against oxidative stress 
[0037] By means of the extract obtained in Example 1, 250 mg powder capsules are 
obtained, intended for nutraceutics and parapharmacy. 

[0038] Tests performed on rats, at a daily dose of 5 mg of powder, have shown an 
increase in antiradical substances in blood plasma. 

EXAMPLE 5 
Anti-inflammatory eyewash 
[0039] An eyewash is prepared according to the following formula: 
Chlorhexidine gluconate 0.005 g 

Dehydrated inosine disodium phosphate 0.5 g 

Liquid extract according to Example 1 qsq 100 ml 

[0040] The eyewash thus obtained can be used for treating pink eye. 

EXAMPLE 6 
Food product 

[0041] 0.1% by weight of the powder of Example 1 is added to a 50 degree Brix tomato 
concentrate in order to increase its shelf life. 

EXAMPLE 7 
Composition against plant parasites 
[0042] The extract containing the SP of Example 2 applied to vegetables such as melon 
or vine induces a peroxidasic activity which is the sign of a potential resistance to parasites 
such as mushrooms. 

EXAMPLES 8 
Application to polymers 
[0043] The extract obtained in example 1 can be incorporated into polymers, after 
dehydration, to increase the resistance to oxidation. 
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CLAIMS 

1 . Method of obtaining, from the culture medium of microalgae, a heat-stable extract 
having an antioxidant and wound-healing activity, consisting of first culturing said 
microalgae in a photobioreactor subject to an appropriate lighting and to controlled 
conditions of temperature, pH, and the supply of carbon dioxide CO,, then subjecting them 
to oxygen supersaturation, then separating the algae from the culture medium by 
centrifuging, and finally filtering said culture medium on an appropriate filter for separating 
said extract, 

characterized in that after a period of six to twelve days, 100 mg/1 of potassium 
bicarbonate are added to the culture medium, then the reactor is closed for a period of one 
to three days to obtain the oxygen supersaturation. 

2. Method according to claim 1, characterized in that the lighting of the 
photobioreactor is obtained by solar energy. 

3. Method according to claim 1 , characterized in that the supply of C0 2 is carried 
out by bubbling of air enriched with compressed C0 2 . 

4. Method according to claim 1, characterized in that the filtering of the culture 
medium after the centrifuging, adapted to separate the algae therefrom, is carried out on a 
filter constituted of cellulosic membrane with pore dimensions comprised between 1 and 1 .5 
um. 

5. Extract with antioxidant and wound-healing properties obtained according to the 
method which is the object of claims 1-4, characterized in that it contains at least 30 U/ml 
of superoxide dismutases like (SOD like) and at least 1 mg/ml of sulphated polysaccharides. 

6. Extract with antiradical properties obtained from the extract according to claim 
5 by precipitation by means of a solvent or by separation by means of a cellulosic 
membrane, characterized in that it contains at least 30 U/ml of SOD like. 

7. Extract with tissue regeneration properties obtained from the extract according 
to claim 5, by precipitation by means of a solvent or by separation by means of a cellulosic 
membrane, characterized in that it contains at least 1 mg/ml of sulphated polysaccharides. 

8. Extract according to claim 6 or claim 7, characterized in that the separation is 
obtained by means of a cellulosic membrane with pore dimensions comprised between 1,000 
and 50,000 daltons. 

9. Extract according to claim 6 or claim 7, characterized in that the precipitation is 
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obtained by means of ethanol. 

10. Use of the extract according to claim 5, as an antioxidant in the manufacture of 
polymers. 

11. Use of the extract according to claim 5 or claim 6, in the preparation of dietetic 
compositions against oxidative stress. 

12. Use of the extract according to claim 5 or claim 6, for the preservation of food 
products. 

13. Use of the extract according to claim 5 in the preparation of cosmetic products 
products adapted to slow skin aging. 

14. Use of the extract according to claim 5 in the preparation of anti-inflammatory 
compositions, especially in rheumatology. 

15. Use of the extract according to claim 7 in the preparation of compositions 
adapted to the biological control of plant parasites. 
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MICROJJjQAE r A HEAT-STABLE E XTRACT WITH ANTIOXIDANT AND 



[0001] The present invention relates to a method of obtaining, from a culture medium of 
microalgae, a heat-stable extract having an antioxidant and wound-healing activity 
associated with a high content of superoxide dismutases like and sulphated polysaccharides, 
and capable of finding applications in the chemical industry, cosmetic industry, 
pharmaceutical industry, and agronomic industry, as well as in the fields of nutraceutics and 
dietetics. 

[0002] Numerous works have already been done, in the cosmetic filed, to develop 
antiradical substances capable of slowing skin aging. Concurrently, researches have been 
conducted in the medical sector to obtain products with anti-inflammatory activity, adapted 
to be used in particular in rheumatology and for the treatment of pathologies associated with 
oxidative stress and affecting the digestive and cardiovascular systems. 
[0003] Over the past few years, the researches undertaken have been deliberately oriented 
toward the plant sector in order to avoid the infectious substances that may be found in 
animal extracts. 

[0004] Among these researches, the culture of microalgae has led to the obtaining of 
interesting products from the algal biomass. However, the techniques used have the 
disadvantage of being complex and of resulting in the rejection of the culture medium of 
said microalgae. 

[0005] The present invention is based on the discovery of unexpected properties of the 
culture medium of the microalgae which, under certain conditions, can produce large 
quantities of superoxide dismutases like (SOD like) and sulphated polysaccharides (SP). 
[0006] Superoxide dismutases like (SOD) are products that have the same type of activity 
as superoxide dismutases (SOD), with the advantage over the latter of being heat-stable, 
which is'not the case of enzymes in general, and of superoxide dismutases in particular. 
[0007] Thus, the object of the present invention is a method of obtaining an extract from 
the culture medium of microalgae, this method being essentially characterized in that it 
consists of first culturing said microalgae, then subjecting them to oxygen super saturation 
which produces a metabolic forcing leading to an overproduction of antioxidant compounds. 
[0008] The microalgae used in the method according to the invention are preferably 
selected from the group of Rhodophycae, especially Porphyridium cruentum (PC). 
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[0009] According to the invention, the culture of the selected microalgae is carried out 
in a conventional-type photobioreactor, in which solar energy or an appropriate lighting 
makes it possible to perform photosynthesis based on said culture, under controlled 
conditions of temperature, pH, and the supply of carbon dioxide CO 2 . 
[0010] The supply of CO 2 for the culture medium, as well as the agitation necessary for 
a good development of the microalgae, can be ensured by a bubbling of air enriched with 
compressed CO 2 or by any other equivalent means. 

[0011] After a sufficiently long culturing time, on the order of 6-12 days, when the 
cellular density of the culture medium is optimum, 100 mg/1 of potassium bicarbonate are 
added thereto, then the reactor is closed and the culture is allowed to continue for a period 
of time on the order of 1-3 days, in order to create a metabolic forcing caused by the oxygen 
supersaturation of the medium coming from the photosynthesis, the potassium bicarbonate 
providing the carbon required by the photosynthesis. 

[0012] Next, the algae are separated from the culture medium by centrifuging or filtering. 
A filtering by means of an appropriate filter then makes it possible to separate the 
antioxidant extract. 

[0013] The filter used for separating the desired extract can be a cellulosic membrane 
with pore dimensions of 1-1 .5 um. 

[0014] The product thus extracted from the culture medium of the microalgae contains 
at least 30 U/ml of SOD like, this measurement being performed by means of the kit sold 
under the name "SOD-525." It further contains at least 1 mg/ml of sulphated 
polysaccharides. 

[0015] The high content of SOD like in the extract according to the invention provides 
it with anti-inflammatory properties that can find an application in rheumatology, as well 
as antiradical properties that can be used in cosmetics, in the preparation of cream against 
the aging of skin. 

[0016] Moreover, the high content of sulphated polysaccharides in the extract according 

to the invention provides it with tissue regeneration properties which, associated with the 

SOD-like antiradical properties, make it an excellent wound-healing product. 

[0017] The product according to the invention can also be used to reinforce the 

antioxidant activities of other plant extracts, in particular for the biological control of plant 

parasites. Thus, products with peroxidasic activity can benefit from a markedly increased 

activity by adding about 10% of the extract according to the invention. 

[0018] The product according to the invention has the advantage of being heat-stable, 
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especially at 121°C for 20 minutes. 

[0019] According to the intended application for the extract according to the invention, 
it can be used as obtained according to the method described hereinabove. However, the 
active compounds can also be separated so as to obtain two products with different activities, 
one containing the SOD-like, the other the sulphated polysaccharides. 
[0020] The separation of the portion containing the SOD-like can be carried out by 
precipitation by means of a solvent such as ethanol, or by separation by means of an organic 
membrane such as a cellulose membrane, with pore dimensions comprised between 1,000 
and 50,000 daltons. Two extracts are obtained, of which, containing the SOD-like, has an 
antioxidant and antiradical activity, whereas the other, containing the sulphated 
polysaccharides, has a tissue regeneration activity. 

[0021] The present invention will be better understood by means of the examples that 
follow, which are provided by way of a mere illustration of the invention, with respect to 
which they are in no way limiting. 

EXAMPLE 1 

Obtaining of an extract from the culture medium of Porphyridium cruentum (PC) 
[0022] In a 150 liter photobioreactor, the alga is cultured in a Conway-type medium - 
artificial sea water. The inoculation is done by 5 1 of culture at 5 million cells per milliliter. 
An air bubbling is ensured by solar energy or by lamps distributing 100 u moles/m 2 /s. 
[0023] After 12 days, when the cellular density is optimum, 100 mg/liter, or 15 g of 
KHC0 3 is added; then the reactor is closed and the culture is allowed to continue for two 
days in order to create a metabolic forcing. 

[0024] After that time, the algae are separated from the culture medium by centrifuging, 
next the latter is filtered on a cellulose membrane having pores of 1 .2 um 
[0025] The extract thus obtained has a SOD like content of 30 U/ml, measured with the 
SOD-525 kit, and a sulphated polysaccharides content of 1 mg/ml. 

[0026] This extract can be sterilized at 121°C for 20 minutes, then packaged in sterile 
flasks, without this operation modifying the SOD activity, nor the SP content. 
[0027] It can also be dehydrated by lyophilization and then be used in the preparation of 
compositions such as pills. 

EXAMPLE 2 
Separation of the activities 
[0028] From 10 liters of the extract obtained in Example 1, the SOD like portion is 
separated from the sulphated polysaccharides by ethanol treatment, which precipitate. 
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[0029] Two extracts are thus obtained, one of which has an antiradical activity unchanged 
by the separation, and the other of which contains the sulphated polysaccharides and has a 
tissue regeneration activity. 

[0030] Each of the two extracts can be preserved in an aqueous form, after sterilization 
and packaging in sterile flasks. 

[0031] The extracts can also be preserved in soluble powder form, after lyophilization. 
EXAMPLE 3 
COSMETIC PRODUCTS 
1) Cream against the aging of skin 
[0032] In an appropriate mixer, the following mixture, expressed in percentage by 



weight, is obtained: 

EXTRACT according to Example 1 10 
PEG -8 BEESWAX 8 

OCTYDODECYL MYPJSTATE 10 

ISOSTEARYL ISOSTEPvARATE 10 

SODIUM HYDROXIDE 0.4 
ETHOXYDIGLYCOL 5 

WATER, PERFUME, PRESERVATIVE QSP 100 



[0033] An in vitro objectivation of the cream thus obtained makes it possible to 
determine a fibroblast proliferation, even in the presence of anti-proliferative agents 
introduced into the medium, which constitutes the indicator of a trophic and reconstituting 
effect. 

2) Brumisateur softening spray for delicate skin 
[0034] The liquid of Example 1 is packaged in a nitrogen spraying flask. 

EXAMPLE 4 
Dietetic composition against oxidative stress 
[0035] By means of the extract obtained in Example 1, 250 mg powder capsules are 
obtained, intended for nutraceutics and parapharmacy. 

[0036] Tests performed on rats, at a daily dose of 5 mg of powder, have shown an 
increase in antiradical substances in blood plasma. 

EXAMPLE 5 
Anti-inflammatory eyewash 
[0037] An eyewash is prepared according to the following formula: 
Chlorhexidine gluconate 0.005 g 
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Dehydrated inosine disodium phosphate 0.5 g 

Liquid extract according to Example 1 qsq 1 00 ml 

[0038] The eyewash thus obtained can be used for treating pink eye. 

EXAMPLE 6 
Food product 

[0039] 0. 1% by weight of the powder of Example 1 is added to a 50 degree Brix tomato 
concentrate in order to increase its shelf life. 

EXAMPLE 7 
Composition against plant parasites 
[0040] The extract containing the SP of Example 2 applied to vegetables such as melon 
or vine induces a peroxidasic activity which is the sign of a potential resistance to parasites 
such as mushrooms. 

EXAMPLE 8 
Application to polymers 
[0041] The extract obtained in example 1 can be incorporated into polymers, after 
dehydration, to increase the resistance to oxidation. 
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CLATMS 

1 . Method of obtaining, from the culture medium of microalgae, a heat-stable extract 
having an antioxidant and wound-healing activity, characterized in that it consists of first 
culturing said microalgae, subjecting them to oxygen supersaturation, then separating the 
algae from the culture medium by centrifuging, and finally filtering said culture medium on 
an appropriate filter for separating said extract. 

2. Method according to claim 1 , characterized in that the culturing of the microalgae 
is carried out in a photobioreactor subject to an appropriate lighting, under controlled 
conditions of temperature, pH, and the supply of carbon dioxide CO 2 . 

3. Method according to claim 2, characterized in that the lighting of the 
photobioreactor is obtained by solar energy or by an appropriate lighting. 

4. Method according to claim 2, characterized in that the supply of CO 2 is carried 
out by bubbling of air enriched with compressed CO 2 . 

5 . Method according to claim 1 , characterized in that after a period of 10 to 12 days, 
1 00 mg/1 of potassium bicarbonate are added to the culture medium, then the reactor is 
closed for a period of 1 to 3 days to obtain the oxygen supersaturation. 

6. Method according to claim 1, characterized in that the filtering of the culture 
medium after the centrifuging, adapted to separate the algae therefrom, is carried out on a 
filter constituted of cellulosic membrane with pore dimensions comprised between 1 and 1.5 
um. 

7. Extract with antioxidant and wound-healing properties obtained according to the 
method which is the object of claims 1-6, characterized in that it contains at least 30 U/ml 
of superoxide dismutases like (SOD like) and at least 1 mg/ml of sulphated polysaccharides. 

8. Extract with antiradical properties obtained from the extract according to claim 
7 by precipitation by means of a solvent or by separation by means of a cellulosic 
membrane, characterized in that it contains at least 30 U/ml of SOD like. 

9. Extract with tissue regeneration properties obtained from the extract according 
to claim 7, by precipitation by means of a solvent or by separation by means of a cellulosic 
membrane, characterized in that it contains at least 1 mg/ml of sulphated polysaccharides. 

10. Extract according to claim 8 or claim 9, characterized in that the separation is 
obtained by means of a cellulosic membrane with pore dimensions comprised between 1,000 
and 50,000 daltons. 

11. Extract according to claim 8 or claim 9, characterized in that the precipitation 
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is obtained by means of ethanol. 

12. Use of the extract according to claim 7, as an antioxidant in the manufacture of 
polymers. 

13. Use of the extract according to claim 7 or claim 8, in the preparation of dietetic 
compositions against oxidative stress. 

14. Use of the extract according to claim 7 or claim 8, for the preservation of food 
products. 

15. Use of the extract according to claim 7 in the preparation of cosmetic products 
adapted to slow skin aging. 

16. Use of the extract according to claim 7 in the preparation of anti -inflammatory 
compositions, especially in rheumatology. 

17. Use of the extract according to claim 9 in the preparation of compositions 
adapted to the biological control of plant parasites. 
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Declaration and Power of Attorney For Utility or Design Patent Application 

Declaration pour Demandes de Brevet d'Utilite et de Modele avec Pouvoirs 
French Language Declaration 



En tant qu'inventeur nomme c 
que: 



-apres, Je declare par le present acte As a below named inventor, I hereby declare that: 



Mon domicile, mon adresse postale et ma nationalite sont ceux 
figurant ci-dessous a cote de mon nom. 

Je crois etre le premier inventeur original et unique (si un seul nom 
est mentionne ci-dessous), ou l'un des premiers co-inventeurs 
originaux (si plusieurs noms sont mentionnes ci-dessous) de l'objet 
revendique, pour lequel une demande de brevet a ete deposee 
concernant l'invention intitulee 

PROCEDE D ' OBTENTION. A PARTIR DU MILIEU DE 



CULTURE DE MICRO ALGUES. D'UN EXTRATT 



THERMOSTABLE POSSEDANT UNE ACTIVITE ANTI- 
OXYDANTE ET PRO-CICATRISANTE 



et dont la description est fournie ci-jointe a moins que la case 
suivante n'ait ete cochee: 



15 mai 2000 

sous le numero de demande des Etats-Unis _ 
et modifiee le 



_ (le cas echeant) 



le-Jfumero de demande internationale PCT PCT/FR00/01302 
etjhodifiee le (le cas echeant). 

Je de^are par le present acte avoir passe en revue et compris le 
conte.pu de la description ci-dessus, revendications comprises, telles 
que mf difiees par toute modification dont il aura ete fait reference 



Je reeonnais devoir divulguer toute information pertinente a la 
brevitbilite, comme defmi dans le Titre 37, § 1.56 du Code federal 
des ngjlementations. 

Je rey|ndique par le present acte avoir la priorite etrangere, en vertu 
du T|rje 35, §1 19(a)-(d) ou §365(b) du Code des Etats-Unis, sur 
toutdyemande etrangere de brevet ou certificat d'inventeur ou, en 
vertuliu Titre 35, §365(a) du meme Code, sur toute demande 
internationale PCT designant au moins un pays autre que les Etats- 
Unis et figurant ci-dessous. J'ai aussi indique ci-dessous, en 
cochant la case "Non", toute demande etrangere de brevet, tout 
certificat d'inventeur ou toute demande internationale PCT ayant 
une date de depot precedant celle de la demande a propos de 
laquelle une priorite est revendiquee. 

Prior foreign applications 
Demandes anterieures etrangeres 



My residence, post office address and citizenship are as stated 
below next to my name. 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled 

METHOD FOR OBTAINING FROM A CULTURE MEDIUM 
OF MICROALGAE. A HEAT-STABLE EXTRACT WITH 
ANTIOXIDANT AND WOUND HEALING ACTIVITY 

the specification of which is attached hereto unless the following 
box is checked: 



United States Application Number _ 
and was amended on 



_ (if applicable) 



PCT International Application Number PCT/FR00/01302 
and was amended on (if applicable). 

I hereby state that I have reviewed and understand the contents of 
the above identified specification, including the claims, as 
amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, § 1.56. 

I hereby claim foreign priority under Title 35, United States Code 
§119 (a-d) or §365(b) of any foreign application(s) for patent or 
inventor's certificate, or §365(a) of any PCT international 
application which designated at least one country other than the 
United States, listed below. I have also identified below, by 
checking the "No" box, any foreign application for patent or 
inventor's certificate, or of any PCT international application 
having a filing date before that of the application on which 
priority is claimed: 



Priority claimed 
Priorite revendiquee 



(Number) 
(Numero) 



(Country) 
(Pays) 



8/Juni/1999 



(Day/Month/Year Filed) 
(Jour/Mois/Annee de depot) 



(Number) 
(Numero) 



(Country) 
(Pays) 



(Day/Month/Year Filed) 
(Jour/Mois/Annee de depot) 



Yes 
Oui 
□ 
Yes 
Oui 



Non 
□ 



n D'autres demandes etrangeres sont enumerees sur la feuille de D Additional foreign application numbers are listed 

priorite supplementaire ci-j ointe. on a supplemental priority sheet attached hereto. 
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French Language Utility or Design Patent Application Declaration 



Je revendique par le present acte tout benefice, en vertu du Titre 35 
§ 1 1 9(e) du Code des Etats-Unis, de toute demande de brevet provisoire 
effectuee aux Etats-Unis et figurant ci-dessous. 



I hereby claim the benefit under Title 35, United States Code 
§1 19(e) of any United States provisional application(s) listed 
below, 



(Application No.) 
(No. de la demande) 



(Application No.) 
(No. de la demande) 



(Application No.) 
(No. de la demande) 

d D'autres demandes provisoires sont enumerees sur la feuille de 
priorite supplementaire ci-jointe. 

Je revendique par le present acte tout benefice, en vertu du Titre 35, 
§120 du Code des Etats-Unis, de toute demande de brevet effectuee aux 
Etats-Unis, ou en vertu du Titre 35, §365 (c) du meme Code, de toute 
demande internationale PCT designant les Etats-Unis et figurant ci- 
dessous et, dans la mesure ou 1'objet de chacune des revendications de 
cette demande de brevet n'est pas divulgue dans la demande anterieure 
americaine ou internationale PCT, en vertu des dispositions du premier 
paragraphe du Titre 35, §1 12 du Code des Etats-Unis, je reconnais 
devoir divulguer toute information pertinente a la brevetabilite, comme 
definj=dans le Titre 37, §1.56 du Code federal des reglementations, dont 
j'ai ptglisposer entre la date de depot de la demande anterieure et la 
date dydepot de la demande nationale ou internationale PCT de la 
preserve demande: 



* :( Application No.) 
N{No. de la demande) 



^Application No.) 
pt(No. de la demande) 



(Day/Month/Year Filed) 
(Jour/Mois/Annee de depot) 



(Day/Month/Year Filed) 
(Jour/Mois/Annee de depot) 



n D^atres demandes americaines ou internationales sont 
eiiiiinerees sur la feuille de priorite supplementaire ci-jointe. 

Je declare par le present acte que toute declaration ci-incluse est, a ma 
connaissance, veridique et que toute declaration formulee a partir de 
renseignements ou de suppositions est tenue pour veridique; et de plus, 
que toutes ces declarations ont ete formulees en sachant que toute fausse 
declaration volontaire ou son equivalent est passible d'une amende ou 
d'une incarceration, ou des deux, en vertu de la Section 1001 du Titre 
1 8 du Code des Etats-Unis, et que de telles declarations volontairement 
fausses risquent de compromettre la validite de la demande de brevet ou 
du brevet delivre a partir de celle-ci. 

Le(s) soussigne(s) autorise(nt) par la presente le(s) avocat(s) 
americain(s) ou le(s) mandataire(s) ci-apres designe(s) a accepter et a 
suivre les instructions, soit de son(leurs) conseil(s) en brevet etranger(s), 
soit du representant officiel de la societe, concernant toute demarche 
necessaire a effecruer aupres de l'Office americain des Brevets et des 
Marques concernant cette demande, sans communication directe entre 
le(s) avocat(s) americain(s) ou le(s) mandataire(s) nomme(s) par la 
presente sera(ont) informe(s) par le(s) soussigne(s). Dans l'hypothese 
d'un changement dans les donneurs ^instructions, le(s) avocat(s) 
americain(s) ou le(s) mandataire(s) nomme(s) par la presente sera(ont) 
informe(s) par le(s) soussigne(s). 



(Day/Month/Year Filed) 
(Jour/Mois/Annee de depot) 



(Day/Month/Year Filed) 
(Jour/Mois/Annee de depot) 



(Day/Month/Year Filed) 
(Jour/Mois/Annee de depot) 

Q Additional provisional application numbers are listed 
on a supplemental priority sheet attached hereto. 

I hereby claim the benefit under Title 35, United States Code 
§ 120 of any United States application(s), or §365(c) of any 
PCT international application designating the United States, 
listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United 
States or PCT international application in the manner 
provided by the first paragraph of Title 35, United States 
Code §1 12, 1 acknowledge the duty to disclose information 
which is material to patentability as defined in Title 37, Code 
of Federal Regulations §1.56 which became available 
between the filing date of the prior application and the 
national or PCT international filing date of this application. 



(Status) 
(Etat) 

(patented, pending, abandoned) 
(brevetee, pendante, abandonnee) 



(Status) 
(Etat) 

(patented, pending, abandoned) 
(brevetee, pendante, abandonnee) 

□ Additional U.S. or international application numbers are 
listed on a supplemental priority sheet attached hereto. 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent 
issued thereon. 

The undersigned hereby authorizes the U.S. attorney or agent 
named herein to accept and follow instructions from either 
his foreign patent agent or corporate representative, if any, as 
to any action to be taken in the Patent and Trademark Office 
regarding this application without direct communication 
between the U.S. attorney or agent and the undersigned. In 
the event of a change in the persons from whom instructions 
may be taken, the U.S. attorney or agent named herein will be 
so notified by the undersigned. 



French Language Utility or Design Patent Application Declaration 

POUVOIR: En tant qu'inventeur, je designe l'(les) avocat(s) POWER OF ATTORNEY: As a named inventor, I hereby 
et/ou l'(les) agent(s) associes au Numero Client indique ci-dessous appoint the attorney(s) and/or agent(s) associated with the 
. pour poursuivre la procedure de cette demande et traiter toute Customer Number provided below to prosecute this application 
affaire la concernant aupres de l'Office des Brevets et des Marques, and transact all business in the Patent and Trademark Office 
et autorise a ce que toute correspondance soit associee a ce Numero connected therewith, and direct that all correspondence be 
Client. addressed to that Customer Number: 

NUMERO CLIENT 7055 CUSTOMER NUMBER 7055 ] 

Les avocats actuellement designes sont enumeres ci-apres: The appointed attorneys presently include: 

Neil F. Greenblum Reg. No. 28,394 Stephen M. Roylance Reg. No. 3 1,296 
Bruce H. Bernstein Reg. No. 29,027 Leslie J. Paperner Reg. No. 33,329 
Arnold Turk Reg. No. 33,094 William Pieprz Reg. No. 33,630 
James L. Rowland Reg. No. 32,674 William E. Lyddane Reg. No. 41,568 

Address: Greenblum & Bernstein, P.L.C. 

1941 Roland Clarke Place 
Reston, VA 20191 


Adresser toute communication telephonique a: Direct Telephone Calls to: 

^ 1 Greenblum & Bernstein, P.L.C. 

%i (703)716-1191 


/Nofr^olnplet du seul ou premier inventeur 
"Jacques POINT 


Full name of sole or first inventor 
Jacques POINT 


— v~— - 

Sigra|ure de^iyerrteuj: Date 2 S A 3 3/ &!_^ 


Inventor's signature Date 


Donftpe Ifj/K / 
Oyonnax, France k X 


Residence 
Oyonnax, France 


Natiobialite 
Franell; 


Citizenship 
France 


Addgfsse Postale 

48^ede Nierme, F-01 100 Oyonnax, France 


Post Office Address 
48, rue de Nierme, F-01 100 Oyonnax, France 


Worn complet du second co-inventeur, le cas echeant 
^ean-Claude BACCOU. 


Full name of second joint inventor, if any 
Jean-Claude BACCOU 


Signature du second inventeur Date „ „ / ~ y „ 


Second Inventor's Signature Date 


Domicile i/ V\ \l 
jVfontpellier, France Vs" Y 


Residence 
Montpellier, France 


Nationalite 
France 


Citizenship 
France 


Adresse Postale 

82, rue Azalais d' Altier, F-34080 Montpellier, France 


Post Office Address 

82, rue Azalais d' Altier, F-34080 Montpellier, France 


(Fournir les memes renseignements et la signature de tout 
co-inventeur supplemental). 


(Supply similar information and signature for third and 
subsequent joint inventors.) 
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f^m to'mplet du troisieme co-inventeur, le cas echeant 
■ Bruno BARQUE 


Full name of third inventor, if any 
Bruno BAROUX 


Signatufe^^^ie^j^^^f^- Date 2^/^>? / 0 ? 



Third Inventor's signature Date 


Domicile -r^t V 
Saussan, France «--t A/ 
- — =— • 1— : ! 


Residence 
Saussan, France 


Nationalite 
France 


Citizenship 
France 


Adresse Postale 

15, allee du Biau, F-34580 Saussan, France 


Post Office Address 

15, allee duBiau, F-34580 Saussan, France 


Nom complet du quatrieme co-inventeur, le cas echeant 


Full name of fourth inventor, if any 


Signature du quatrieme inventeur Date 


Fourth Inventor's Signature Date 


Domicile 


Residence 


Natipjjalite 


Citizenship 


Adrlsie Postale 


Post Office Address 


Norg complet du cinquieme co-inventeur, le cas echeant 


Full name of fifth inventor, if any 


Signature du cinquieme inventeur Date 


Fifth Inventor's Signature Date 


Donptfile 


Residence 


Natibfalite 


Citizenship 


Adresse Postale 


Post Office Address 


Nom complet du sixieme co-inventeur, le cas echeant 


Full name of sixth inventor, if any 


Signature du sixieme inventeur Date 


Sixth Inventor's signature Date 


Domicile 


Residence 


Nationalite 


Citizenship 


Adresse Postale 


Post Office Address 


(Fournir les memes renseignements et la signature de tout 
co-inventeur supplemental). 


(Supply similar information and signature for seventh and 
subsequent joint inventors). 



